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(57) 

[ABSTRACT] 

[PROBLEM TO BE SOLVED] 

A X-direction and the three-phase circuit grade level linear motor which a Y-direction can move without 

making an each mousse produce pulsation are provided. 

[SOLUTION] 

As for the three-phase circuit grade level linear motor, migration comprises a retaining shield disposed 
freely on platen 1 1 having platen dot 1 la and a platen. X-direction movable York 12 and Y-direction 
movable York 13 are incorporated in a retaining shield. Each movable York 12,13 has foot 18,19,20 of 
York department 16,17 each each 3, and foot 21,22,23 including permanent magnet 15 and York 
department 16,17 of a couple disposed on either side of this permanent magnet 15. A mousse can move 
retaining shield 14 to a X-direction and a Y-direction by draining three-phase circuit current into electric 
coil 27,28,29 wound around foot 21,22,23. 



[WHAT IS CLAIMED IS ] 
[Claim 1] 

Three-phase circuit grade level linear motor; wherein; A platen having a platen dot, The retaining shield 
which migration is free, and is disposed on a platen, X-direction movable York received in a retaining 
shield and York driving a Y-direction are comprised, York driving a X-direction and the York which 
drive a Y-direction, both, a permanent magnet, From a pair of York department disposed on either side 
of this permanent magnet, each York department spreads in above platen side, and three foot which each 
electric coil was wound around is comprised, it was assumed that an above retaining shield could be 
moved in XY orientation by draining three-phase circuit current into electric coil of these three foot. 



[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[TECHNICAL FIELD OF THE INVENTION] 

The present invention relates to three-phase circuit grade level linear motor with a little pulsation of 

torque. 

[0002] . 

[PRIOR ART] 

As conventional linear motor, FIG. 8 and a thing as shown in FIG. 9 are known. Conventional linear 
motor comprises retaining shield (not shown) arranged migration on on platen 1 1 having platen dot 11a 
and platen 1 1 as shown in FIG. 9 freely, X-direction movable York 12 and Y-direction movable York 13 
is each received in this retaining shield. 
[0003] 

Next, About X-direction movable York 12 and Y-direction movable York 13, it is explained in detail by 
FIG. 8 . X-direction movable York 12 and Y-direction movable York 13 comprises York department 
31;32 of a couple disposed on either side of permanent magnet 30 and this permanent magnet 30 both. 
In addition, A pair of York part 31,32 comprise two foot 35,36 spreading to each platen 1 1 side and 
37,38.' 
[0004] 

Each electric coil 33,34 are wound around a pair of York part 31,32, the current which, by way of 
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example only, was out of 90 degrees a phase angle as shown in FIG. 7 (b) as against this electric coil 

33,34 becomes drain. 

[0005] 

Drive orientation of X-directi on movable York 12 and Y-direction movable York 13 is determined or 90 
degrees advance to other electric coil 34 than current flowing B or whether current flowing A is late for 
one electric coil, electric coil 33, for example, in FIG. 7 (b). In addition, As shown in FIG. 7 (b), 
orientation of X-direction movable York 12 and Y-direction movable York 13 varies from to by 
changing a phase of current B in C point. 
[0006] 

[PROBLEM TO BE SOLVED BY THE INVENTION] 

In a place, A current flowing waveform is a waveform of pulsation type, and because of this, as is 
apparent from FIG. 7 (b), as for X-direction movable York 12 and the driving torque occurring by Y- 
direction movable York 13, it is to the thing which had pulsation to electric coil 33,34. As thus described 
pulse motor special datsuA'xkt (synchronism not being produced between the number of command 
pulses and the dosage which really moved) is easy to become have when the torque which had pulsation 
is generated. Pulsation produces in input electric power to driver (not shown) to cancel current to 
electric coil 33,34 at the same time, electrical efficiency falls. 
[0007] 

The present invention is a thing done in consideration of such a period and is directed to that pulsation 

of a driving torque provides three-phase circuit grade level linear motor. 

[0008] 

[MEANS TO SOLVE THE PROBLEM] 

The present invention is three-phase circuit grade level linear motor including having assumed that the 
retaining shield could be moved in XY orientation because, drained three-phase circuit current into 
electric coil of these three foot with three foot which each York department spread in the platen side, 
and each electric coil was wound around by York department of the couple that X-direction movable 
York received in a retaining shield and a retaining shield disposed freely and Y-direction movable York 
were comprised, and X-direction movable York and Y-direction movable York were disposed on either 
side of a permanent magnet and this permanent magnet migration on a platen and a platen both with a 
platen dot. 
[0009] 

According to the present invention, A mousse can move a retaining shield without pulsation to a X- 
direction by draining three-phase circuit current as against electric coil of three foot installed in each of a 
pair of York region of X-direction movable York, a mousse can move a retaining shield without 
pulsation to a Y-direction by draining three-phase circuit current as against electric coil of three foot 
installed in each of York department of a couple of Y-direction movable York. 
[0010] 

[MODE FOR CARRYING OUT THE INVENTION] 

As follows, Detailed description of the preferred embodiment of the present invention is explained when 
taken with the drawing. Fig ure 1 - figure 7 is figure showing detailed description of the preferred 
embodiment of three-phase circuit grade level linear motor with the present invention. 
[0011] 

As shown in figure 1 and fig ure 3 , three-phase circuit grade level linear motor 10 comprises retaining 
shield 14 arranged migration on on platen 1 1 having platen dot 1 la and platen 1 1 freely (FIG. 3 
reference), two Y -directions movable York 13 making drive is incorporated in two X-directions 
movable York 1 2 making drive to a X-direction in retaining shield 14 and a Y-direction. FIG. 2 detaches 
retaining shield 14 from three-phase circuit grade level linear motor 10 for facilities here, and X- 
direction movable York 12 by one and Y-direction movable York 13 is shown. 
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[0012] 

About X-direction movable York 12 and Y-direction movable York 13, it is explained in detail by FIG. 
I. X-direction movable York 12 and Y-direction movable York 13 is generally the same configuration, 
and, as shown in FIG. 1, York department 16,17 of a couple disposed on either side of permanent 
magnet 15 and this permanent magnet 15 both are comprised. In addition, Each York part 16,17 
comprise three foot 18,19,20 spreading in each platen 1 1 side and 21,22,23. Amplitude of these foot 
18,19,20,21,22,23 becomes generally same as amplitude of platen dot 11a. 
[0013] 

U phase electric coil 24, V phase electric coil 25 and W phase electric coil 26 is each wound around foot 
18,19,20, three-phase circuit current (cf. FIG. 7 (a)) becomes drain into these U phase electric coil 24, V 
phase electric coil 25,W phase electric coil 26. In addition, U D(E phase electric coil 27, V D(E phase 
electric coil 28, W DCE phase electric coil 29 are each wound around foot 21,22,23, three-phase circuit 
current (cf. FIG. 7 (a)) becomes drain into these U DCE phase electric coil 27, V D(E phase electric coil 
28, W DOE phase electric coil 29. 
[0014] 

In a place, Disposition die center distance of foot 18,19,20 of York part 16 is out of a phase by 120 
degrees as against disposition die center distance of platen dot 11a. In a like manner, disposition die 
center distance offoot 21,22,23 of York part 17 is out of a phase by 120 degrees as against die center 
distance of platen dot 1 la, the positional relationship as opposed to platen dot 1 la of foot 21,22,23 was 
out of 180 DK as against positional relationship as opposed to a platen dot of foot 18,19,20, come to- 
affiliated. 
[0015] 

Next, Action of this detailed description of the preferred embodiment comprising of such a framing is 

explained. 

[0016] 

In accordance with exemplary embodiments, a pulse string in proportion to distance is input into drive 
control equipment 40, and plane linear motor is driven. (1) In other words, At first, in drive control 
equipment 40 (FIG. 1), a pulse string and locomotive direction are input into an up-down counter as 
shown in FIG. 6 to know absolute location. In here, FIG. 6 illustrated action of drive control equipment 
40 which drove plane linear motor. (2) Next, The position information which should move in dosage of 
this counter is made. (3) In addition, Velocity information is got depending on varying speed of this 
counter. (4) Next, Translation wave form of three-phase circuit depending on these two dosage is made. 
(5) Current of this waveform may be spread in electric coil 24-29 of three-phase circuit, but, because 
there is too much power loss of 40 drive control equipment side, the pulse duration modulation that was 
proportional to the current which phase of each should drain (PWM) is done. (6) A switching circuit is 
controlled by the on-off signal that was able to leave pulse duration modulation, electric power of three- 
phase circuit is got (7) When excess current was become by outage, current is detected to shut down 
and so that pulse duration modulation is proportional to output current. 
[0017] 

In that case of control by a command, appointment to operate a linear motor (a command) will be 
decided, it controls thereby. ( I) A pulse string is made with a no command analyzing circuit from a 
command, rear becomes same as the above. 
[0018] 

Next, The three-phase circuit current which had current wave form as shown in FIG. 7 (a) is drained 
from drive control equipment 40 into U phase electric coil 24 of X-direction movable York 12, V phase 
electric coil 25 and W phase electric coil 26, the three-phase circuit current which had similar current 
wave form is drained into U DCE phase electric coil 27, V D(E phase electric coil 28 and W D(E phase 
electric coil 29 in coincidence. For this case, As for U phase electric coil 24, V phase electric coil 25 and 
W phase electric coil 26-3 phase current, a direction of current reverses as against U DCE phase electric 
coil 27, V DCE phase electric coil 28 and W D(E phase electric coil 29-3 phase current , with because of 
this a pair of three-phase circuit current output equipment, current can be drained into U phase electric 
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coil 24, V phase electric coil 25, W phase electric coil 26 and U DOE phase electric coil 27, V DOE phase 

electric coil 28, 29 W DOE phase electric coil he coincidence. 

[0019] 

When, as shown in FIG. 7 (a), the current which was out of a phase by 120 degrees was drained into U 
phase electric coil 24, V phase electric coil 25 and W phase electric coil 26, and the current which was 
out of a phase by 120 degrees was drained into U DCE phase electric coil 27, V D(E phase electric coil 
28 and W DCE phase electric coil 29, the magnetic field which, by way of example only, go between 
each foot 18,19,20 and platen dot 1 la of platen 1 1 in each foot 18,19,20 of 16 York department side 
varies from to, alteration of attractive force occurs between each foot 18,19,20 and platen dot 11a of 
platen 1 1 with alteration of this magnetic field, and level driving force acts on from 1 1 platen side as 
against each foot 18,19,20. In a like manner, in York part 17 side, level driving force and driving force 
of same direction to act on foot 18,19,20 from 1 1 platen side as against each foot 21,22,23 act on. 
[0020] 

In this way, X-direction movable York 12 receives level driving force of a X-direction from platen 1 1 
side. Retaining shield 1.4 slightly surfaces as against platen 1 1 by means of air blast eclipse, this air to 
platen 11 side by air supply opening (not shown) installed in retaining shield 14 the other day, retaining 
shield 14 is driven as the whole to a X-direction. 
[0021] 

When migration of a X-direction of retaining shield 14 wants to be reversed, it makes drift angle of 
current of electric coil of two either reverse among U phase electric coil 24, V phase electric coil 25, W 
phase electric coil 26, and it makes it makes U DCE phase electric coil 27, V DCE phase electric coil 28, 
drift angle of current of W DCE phase electric coil 29 cope with U phase electric coil 24, V phase 
electric coil 25, W phase electric coil 26, and reverse. 
[0022] 

Like the above, It can make it is done, and retaining shield 14 move back and forth in consonance with a 

X-direction. 

[0023] 

In addition, It can make reciprocate retaining shield 14 in consonance with a Y-direction by draining 
current for the case X-direction movable York 12 as against Y-direction movable York 13 similarly. 
[0024] 

Like greater or equal, Because, according to the present embodiment, current without pulsation as 
shown in FIG. -7 (a) is spread as against each electric coil 24,25,26,27,28,29, it is to a few things of 
pulsation in X-direction movable York 12 and driving force by Y-direction movable York 13. Because 
of this there is not dalsuAWt peculiar to a pulse motor, and a mousse can make a X-direction and a Y- 
direction drive retaining shield 14. 
[0025] 

Next, By fi gure 4 and figure 5., transformation example of the present invention is described. FIG. 4 and 
transformation example of a three-phase circuit linear motor shown in FIG. 5 do bottom end division 
into 3 of each foot 1 8, 1 9,20,2 1 ,22,23 i nstalled in York 13 driving York 12 to drive a X-direction and a 
Y-direction, it is protrusions 1 8a of each foot 18,19,20,21,22,23, 19a, 20a, 21a, 22a, 23a and the thing 
which did in split division, and others are similar to three-phase circuit linear motor shown in FIG. 1 - 
FIG. 3 . 
[0026] 

An equivalence code is referred to division same as detailed description of the preferred embodiment 
shown in fi gure 1 - fig ure 3 , and, in fi gure 4 and figure 5 , detailed description is omitted. In other words, 
In figure 4 and figurej), lea ve bottom end division into 3 of foot 18, for example, and foot 18 comprises 
three protrusions 1 8a in a bottom end. In addition, It is formed platen dot 1 la of platen 1 1 is divided, 
and to comprise spreading same as spreading of protrusions 18a which became small of spreading. 
[0027] 

In fig ure 4 and figure 5 0 a bottom end of foot 18,19,20,21,22,23 is divided, because each protrusions 
18a, 1 9a, 20a, 2 1 a, 22a, 23a seemed to be comprised, and it was composed, X-direction movable York 
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12 and driving force of Y-direction movable York 13 can be raised. 
[0028] 

[EFFECT OF THE INVENTION] 

As discussed above, According to the current invention, a mousse can move a retaining shield without 
pulsation in consonance with a X-direction and each direction of a Y-direction. Because of this it does 
not need to make datsu-like peculiar to a pulse motor occur. In addition, Because there is a little 
pulsation of consumption current, electrical efficiency of the power side which spreads current in coil 
can be improved. 



[BRIEF DESCRIPTION OF DRAWINGS] 
, [FIGJJ 

It is profile to show X-direction movable York of three-phase circuit grade level linear motor with the 
present invention and Y-direction movable York in. 
[ FIG. 2 ] 

It is figure to show X-direction movable York disposed on a platen and Y-direction movable York in. 
[ FIG. 3 ] 

It is the perspective diagram which watched a retaining shield of three-phase circuit grade level linear 
motor from the base side. 
[ FIG. 4 ] 

It is a figure of FIG. 1 to show transformation example of three-phase circuit grade level linear motor. 
[ FIG. 5 ] 

It is bottom view showing a retaining shield of three-phase circuit grade level linear motor. 
[ FIG. 6 ] 

It is figure showing action of drive control equipment driving three-phase circuit grade level linear 

motor. 

[ FIG. 7 ] 

It is a chart showing a current flowing waveform in coil. 
[ FIG. 8 ] 

It is profile to show X-direction movable York of conventional linear motor and Y-direction movable 
York in. 
[ FIG. 9 ] 

It is figure to show X-direction movable York disposed on a platen and Y-direction movable York in. 
[DENOTATION OF REFERENCE NUMERALS] 

10 Three-phase circuit grade level linear motor 1 1 A platen 1 la A platen dot 12 X-direction movable 
York 13 Y-direction movable York 14 A retaining shield 15 A permanent magnet 16,17 York part 
18,19,20,21,22,23 Foot 18a, 19a, 20a, 21a, 22a, 23a Protrusions 24,25,26,27,28,29 Electric coil 40 Drive 
control equipment 
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(fig-6) 
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